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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY AND MANUFACTURE THEREOF 
(57)Abstract: 

PURPOSE: To provide a battery excellent in sealing with high 
productivity by fitting a ring-shaped electric insulating gasket to the 
internal periphery of an outer tube, and sealing a ring-shaped seal plate 
press attached between the internal periphery of this gasket and the 
periphery of an inner tube. 

CONSTITUTION: After an electrolyte is injected between an outer tube n^r rc*** -ia****«Mft: 

12 and an inner tube 11, a ring-shaped electric insulating gasket 14 
made of polypropylene or the like and a ring-shaped seal plate 15 made 
of aluminum or the like are mounted on the internal periphery of the 
outer tube 12. A side edge of the outer tube 12 is calked, to fix the 
gasket 14 and the seal plate 15. Threreafter by using a pipe expander, an 
end part of the inner tube 1 1 is press attached to the seal plate 15 to be 
sealed. Accordingly, sealing can be easily performed, without giving 
damage to a volute electrode laminated unit or the like by a temperature 
rise, to improve productivity and sealing. 
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1 

1 ] mt> tW*£3at»tcBMacE3 ft 

BUia^©©— ^C04gSI5CDF«3S«:{K»ji$tlfc® 1 © 'J > 

HUlB® 1 © 7 > iWBSttfttlJtf X 4r 9 h £ ft! Bl*ll?©- 

*©fflS|5©^(-JgI £ ©R9 ££f C £ IS 1 © y > 

£> 

&£. ^^©{^©^©rtjifc^jx^n^a 
© y > ^ftmstfiteff » f- i . 
mrfan 2 © y > 9&msmM*fx vvvt mi Ert«©ffe 
#©j§ssp©?i-ja <t ©k o s ft 2 © y > y«ttnts £ 

^-c. «iaw&ii(remaeW2©y>y«WP«<!: 
[tmm 3 ] it*a 2 iatg©^*fi^r^mrfe^fe 

in&m 4 ] mem 3 E^^McwwRruwittK:* 

HtriB^ i aoKi 2 © y > #vmnw.<D'pte < t fc— #© 

y > mOSi*. rtBEft*BfjeBEJ&Lh«:±» U/c £ * (c 
CIWaB 6 ] AMOK 5 S2ttO^«JIfiR^C«t6«:*j 

fnEHJ80F** , r* y ^fwspta*. Eir>«e«fa6*i 
iay»2©y>y»ai8iJWi. swiatf*2©y> 

ASWstttOTSMWL** <' J:-5 fCVtBSf 1 RCf» 2 © y 

mriB7 ^ ;l>Ag|5ttkmi>5 A?§©MEKllj#^Jl£ 
^ JUAT&SC ££#t&£T3#7k^J<i?r£r 



(2) 2 5 0 0 8 4 

2 

[ M#91 8 ] lW©-5ET©*lfHBacf ft*©«B»©IHI 

cc, iwiBrt***s£Lriiw;©Ea«i£n««a£ 

*J-fe^i/-ir4^.o-c«ifli-r*J:9«:jW6tt«c«IlIl/r 
««tt««8WI**J&JiW ill t . 

rttcjfAf *ie£, 

uraawf ©-*©ia»©rtJB«:w 1 © v>iwmsmM 
a**? F*w«>atf£*Kiwa»i©y>iWMWft 

VWXirv h£WErt*©-#©^©W»&©MK* 
io i©y>it»*p«*»t«>i&*. ^©fgmffBrtg©-^ 

^^©-^©ffigpa^frfB^ l © y > ^t*:irfPlg*EE« 
im*«p-r*iB&. 

r. j^£tt*«nErt«©fW©«WiWiajW©ft^r 

lWIB^WcWWRftttAa. fri2^g©ffe^©i^P©rt^l 
«c»2©y>^l«MM6l»*f^*'» h*K»at»£*«: 

20 miE& 2 © y > ^t««gw6i»^^ s» h £ mrferttcffi 
*©iBa5©^jiii©nBK»2 © y >itie*tp«*K»i& 
*. •e-©faHiriarte©^©4S§iJ : &rtMcfc o. ^t£?i 
*S*ffl^"CttHor. lulBrt^©ftfe*©i^gBai> , mrlB 
9 2 © y > «W«PStBE» 0 v IWB*Mir©«#©J|i» 
iSWBrtWOft^CJIWiOIBftWPrSiaiftW-i- 

C IS*® 9 ] 8 IE«8©#7Kmfl??Sz:^?i©^ 

WIB**«lfiR*aEAK3fetf UT. KTIBflr 1 © y 

30 wp«*sfriam 1 © y > yvtmmm#7- trvv&ti, 

ffiAfftKl^ WIBW2©y>*tt»P«S:llWB»2©y> 

pr s c £ <t -r ^McwwK^wft©****' 

JMS5{©^ffiSiff©^Pg|5© * V ^ ^PSBtC^HMffl^ffl 

n ois«©#*«tfifciwi» 
*ffl^»«»amE««ss©w*©HPW* * ^>^mp 

•r^«?SI«^'o^-5.C£*!t$Si!£-r* ^JcWffiK 
[ fit 331 1 2 ] fS3jSB 1 0 f E*8©#*Sft? jffin&Sftfe 

* 4 C £ ft «f« i -r 4 ^ wc«w*rac«t. 

©«: . ffriB^JSliffl?B<fflg|5W©WP*nxHir^mJiam?iii^ 
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3 

[iS^Ti i 5 ] wjJbb l 4ia«s©**««fflu:^**& 
[ it*s i 6 i HiJjas 9 f a«©**«)»ffi— 

[0 00 1 ] 

[jSI£LL©fOT#S? ] 4»?8BWAtf««S**^« 
fflLz-ClfaaiBi*^*-**. 6 ft SR« 2i 

[0.00 2] 

#-t?7Mtww&, cnew^as^ffifflsfts— 

«*tcb*x*;l/4 r --*a-Cft*Ci*«»*Sft*J:9 
fcteot:^*. G£fc, cft&WfWfcflUBSft*^* 

[0003] *ct?, ififf y^^A^u^'JA^fei/ 
< »s»tt»Ocfc 5 a y a -f f- ^avw f 

ij?oa3^ htt^Kfbwoy^f^m^swb** 
i^McWBsac^ttifc-c* * y a ^ * > - & 

[0 00 5 ] Ctpy ^^7A^^>— #cW6<Z>«JS<bU 
or ft 5»««*fllW»{t * RlBtt©**^ - * ^ 

#fj-sciT«effia***<^*. ftfif»tt«:«ft 



- 2 5 0 0 8 4 

4 

[00 0 6] #r£^HJi, *g«©Jft«K«B« 

CCfBBW S fc £ *** * i (r> 5 
[0 0 0 7] Sfcn«tt©#7K*)BJK— 
B, C©RI^©A«^-xoH*!^*aP«CCj:0« 

«««« WB#*a«"f * ran ** * * . 

) [0 0 0 8] C©»&* c©T^u=f>»Sc«:ftAt:u- 
1f-»lS*fflC»ftW, COJ»©raiHB*4Sfla»ffl3ft 

fejHaw«ci«j«-c**3» s «Hflffltt* $ fi< ret:** 

[0 00 9] *fc«^©R(^0?P*«*?R^«»© 
WffiSB BWtttt <k 5i?S©£> 6, X* - ->l/*S^BX 

@<bgi^$ft^o ) *m>6ftT#fc 0 u*>u Cft& 
©t**4BJfc»#:*:* < , I/ci^iJi^Ilx^W- 

l>£ C irWlfcOtt*^***:^ C i3W*^.6ftT» 

/Co 

[ooio] c©l^7K«l)^— ^wti©*^ 

bTB^# >BiWIft^rHffi^JB&-C*Bfc 

[00 11] iC5*. C©7;l/5-')AB^5 i -;W 

[0 0 12] 2£«:c©aPS|5-c+^tt*^^v h 
10 ©EEttW»i5ftSJ:9tt»S©ttff*ffl^T«lk?6f»i 
Lfc*l^«:B, ^SB+^ftreM-ftOB W^JftaE-C* ft 

[0013] #IHH©S»B^tt**W< , U**>l»t* 
[0014] Etc*»?8©B£flBC©SP«15*IS^«: 
[0015] 

50 [BHffl*«*-r*fc»c!>^IB:] #*98#*«JB«-*« 



(4) 

5 

mmmz ^ u-zztn, xwi&tRt&gm u x a s*®^ 

ROWS©** ©MfflB80j^«©rtJ3CcK«&iXShfc y- 

> * * h t . c <d y > 

cortffll J: DffiSSbT c<D y > JWliWWE 
[0 0 16] 10 
^«OrtJaccy>^*«(fiil»^4r!y h*K 

o^jaicomtc y >^t^p«*EE»ursp-r*© 
-c, w*. «^ -< * * * > # - *c j: o g?#&c c <oma 

[0017] *fc*»W«cJ:*i«, rt«<Drtfl»©tt#a 
[0 0 18] 

»<P^8»««co*«?HLJ:5. inaw, 131* 
|*m 1 1 4Si L/rWtROftS«S 3 RC«Effi«fiB 2 *>* 

-fe^* u- ^ 8 *^urst^c*f|pi'r-5*p< »«kk:*IeI 

[0019] CCDrtgl 1 «m«S&2 Omnu S3 
3 0 0mm, mm©7^ 5 ^ AK^RlS{*<fc 0 

J&6ktD*C&£ 0 

[0 0 2 0 ] C©IEffi«ffi2<!:ty-ca\ ¥*3&S0. 0 30 
1 5mm<DL i C o 0 2 ©^9 lMSgP, mmMtO 

3 U N-^^bTay F>*J» 

3*C7n-rin<, ISO. 0 3mm^tt©7JH^^A 

Set o j3EaiE*si«#5 cowfficc y - Kau*gior»tp 

[0 02 1 ] C ©JSSJg«©»K©iEffi«ffi2 i UTtelE 
ffiri%1?4(D^#Jf ^rWBi&O. 0 8mm<hU CCD 
iESJSBffW 4 ©^fljSBOiffl* 1 9 0mm, S34 3 1 5 40 
Ommi btc Q 

[0022] ^fctni3<hLm maisiur 
oMKWAi/fca* (n, *»> o 

0, ¥*&tfc&0. 0 2mm<D^W^I»*£U CCD^ 
******** 9 0 MfiSB, tt* i U X V v it * - 'J 5* 
>«HB«:i 0MBB*B'&U cn£N-^;ut*ny 

Kvfc^ftufcx^y-*, nm^nstbx, m3 



«?HPF8-2 50 0 84 
6 

©»^»7 0ffi®^y^Fg[S4^Ur^U, RM&E 

[ 0 0 2 3 ] C ©J5KJ&a<D»«©»fli«ffi 3 i UTBfi 
ffirS*JK6CD»fliW«rWffiifeO. 08mmil, C© 
ft@r5©5H60^gP0ifS42 0 0mm, g££3 2 0 
Ommi U/c 0 

[0 024] C <D <fc 5 CC OT?#fc^©jEffimffi 2 <D5fc 

tasjoME*a«{* 5 oiEsts^® 4 <omm UX * 5 y 
- Fsp*±ar;i/s AsscD^e 1 1 (cjB«ttjga9 

TJWS0. 0 3 8mm..iB2 1 0mm. SS3 3 00m 
MK©ffi«ffi3 4*<D±K:«;fafc±r* CCDT 

[0 02 5 ] C<D*§§-£, C(D»«K«S8IJ|ftl 3©* 
^JH»l«S©H«*>6ftSflWi3'C*Q, C<D«R»K: 

7 cDft^tg» 6 (omm^x & 6 y - fsb 

rt**4*P<U C<Dy-F8B*«S0. 0 5mm, ifI2 

0 0 mm, S3 16 0 mm<D— v ^fS&iSCBSJSl' 
X. C<Dft«l*f*7*3ffiRL/ft:3Btt:Or, CCD^l* 

1 3 ©**W94 C CD- y ^r^fS-C^iitfiP 

[0 02 6] tit. aitt^t, 12HtfMS*S%U 
C<Dj*«l 2«W^tfitS5 0mm, S3 3 10mm, 

5 mm©^ ?-;l/f (Ci ? W ? *4*Lfc 
&<DX , H 2 A OC^T An < , C <D$\% 1 2 ©— 48ffJ»3^ 
6 1 5mmOiC5«:aiS5mm©tf— FanX*Jja^L 
T, ^- FJnXSBl 6*Jgfi5EU, CCicH2 AtCTn-TiP 

<, #y.vab*u>«oy >^o^i^^7 h 

Hi, T^5^»>A8CDy>y««PSl 5*W0« 
Wfcft, IK 02 A ^C^^iP < C O 1 2 CD — jSffl 
J»**^t, C©y >y«©««tB*#^^ry h 1 4 

y > ^tt^Pffi l 5 ^HST &o 

[0 02 7 ] C<D^ 1 2«C % HI, 02 BteSrfftJ 
<, rtfl l%S;iLriEffi*flB2Ziiy f fta«ffi3*-fe 

i3^rj*Au, i<d— «saiJ*y>^Rsn* 

1 5 <0*'£>?Lfc#A L/ , 'J > ^KSPS 1 5 <D 

mw 1 3 ©j^jaaiJo)- ^ ^is* c<d*ms i 2 ccjgss u 

©ftffl«ffi3©y- FBB4COJ1-«l 2{cStt"r5. 
[0 02 8] ^W7'xX^;0?- (HtR-^I* ) 

«^rrt« 1 1 ©-tffiR&tf y > y«sn« 1 5 

^«^P«1 5*^LTSP^**P< , rS. BP^, H2 



7 

©w* 1 1 o-mmw&zifcKhx y > #rmp* i 
[0029] c rte i i ©wa© y >#R*rp 

« 1 5 ©rt/i^©ffiAS:te:#I*. 0 . 0 5m m"C* 0 , 

[0 0 3 0 ] -ecDf^, H2ACC^-r*P<, CW«12 
©flM8tt!jili*>fc 1 5mmCD<hC^tcgg?5mmCDfc:- F 10 

Jni*«itr, t-FHP»i eftjgjatr*. *«cj^« 
i 2»w*rtfi ICDSPStifc-ttaJST^tcUr, ± 

*i&s?m i 2sows 1 1 oim^wm^a t-u 

S$i4nt l i p f 6 £ i y * f 
te«JWR*&ArS. 

[0 0 3 1 ] *©fg* C©j*flf 1 2 ©flMSSBCCBI 2 A fc 

5*r in < , # y :/n f u >S© y > #«©««*&*# x 

F 1 4iT^5^«5AtlCE>y>^yS*PSl 
KOW^Wl HI, B2 ACCSWitK, C©j^f 12 20 

v F 1 4Xtfy >#RMPffil 5*@^-rSo C©*^ 

rtg 1 1 ©«w* y >#richr i 5 ©^muc^a? 
ft, *<D«**y>y«WP«i 5©^mtTKd5*p< 
rs. 

[0 0 3 2 ] *©f& ^V^x + ^/O^^t, 
|*« 1 1 ©ffittffi* y > 4*t»* P« 1 5 tCJEKf U , C CD 

1 2 ©{fef&virt* 1 1 ©««»£« y >y«wp 

'«1 5*^bTiCirS*n<rS. IP*>, i2BMC 

*c^r*p < , c ©fw 1 1 <Dmm<Dmmtm%L 17* 30 

»ALr, 3 8te<fc9ffiUEW\ c©ftfl 

1 ©fSlffiSIJ^^LT y >£TO»P« 1 5 ©rt««cBE» 
U C©#« 1 2S^rt« 1 1 ©** ©flMSBBM* y > 
^K«P« 1 5 *^t/t«Pti. 
[0 03 3 ] £Lb©ISK:J:0, tS5 0mm, g$ 3 
0 0mm, m^SS 2 5 A h ©A§M©X*gl!FJfgitK 

y * "5 a * > - &«tfe&*f* e ft te a 

[0 0 3 4 ] #Wc <fcftK, 1 1 1 2 ©5*c 

^©M»BR«:*Jl»"C, 1 2 ©rtJHfc y >#K*»*B 

F 1 4*«8M&-&. c©y>^tt««6»^ 40 
X4r? F l-40rtjatrt«l KO^JSiOHtcy 
SPffil 5*EE*0TttP"rS©rW^tf^-/^x+^ 
;0 <fc 19 Iflttifc C ©SP jWt x. , »BLfc#**tt t > 

©rj^ttWHWift 1 3 wcnw* -5*. s c i wtc < 

[0 0 3 5 ] H*«:, tMSWiur. JbSC*»«rftfiS 
UfciRli;»«©iEffi«ffi2 % fi«ttffi3. »£?LttiJ< 



WMT8-2 50 08 4 

3 

«««flffllJB#l 3*ffi«U Cft4Jdas*««iHI« 
©**-;i/«©J>Mf 1 2tctr- FMX*Jnj*.fcfe©Ccjf 
AOte. 

[0 0 36] C CC, £ ©ft* 1 1 iWS 1 2 ©-*$§!$ 

©tr- FJbpxan 6&c#y :7*qt*u>M#x^ F l 4 

tfcHPffil 5©^1>?UC#AU 4 0 0WOTAG1/- 
tf-*ffi^Trt«l 1 £C©«P«1 5i<DIH*t/-A 
S&Ote, C©*»£. Wl 1 iWPfil 5©*MMFL£ 
©BBBttO. Olnim-C*^ C©tfPicfir *B#IB 
W*J l#"C*-3te. 

[0 0 37] ^CCC±jffi|QS«iBI«»cWt 1 2<omm 

«fflt±ara«©r;U2-'JA(oy>^KSP«i 5cd 
*^R:»A-r*i*tcc©*JP«l 5<Dj*JWc#**- 
y F 1 4 4Ke*iA^, ^©Mf 1 2 ©ffi«B»**r2/^ 
COW«l 10««»<!:WP«1 5<DrtJH<fc<DIH 
SrSJaiPIttW: 4 0 0 WCDYA G U-if-ffil^r A 
S&U IS5 0mm, S$3 0 0mm, ^^§12 5 

a h (D-mmmnmVi y ^ a ^ *>r^c*»*»te. 
[0038] ±mmmmtmmt<D y*v&j*zszi 
*wm&& ^20 fn-ro^^ y 9 a y - # f **f 

tegm ; £ll4ic^-r e CCDH4 *D^fl£W©^^x*. 
^^•>^-4ffli»rjI»«:j:D»pi/tefc(D«. y-* 

Wf*4<I6tl&*-5*:^ Jt«WOYAGU-1f- 
h ft S^tU^* o teo 

[ o o 3 9 ] m 5 tt^ftwoffiosatwim-f . com 

5 0|t*H 1 ^J©XS^MRM« 'jf-JA^f* > - S^?t6 
[0 040] CCD, H5WCcte^-c«HlW©J:9CcL/ 

s$ 3 2 o 0mm<D^m®nmnm3oftm$W'gmM 
n& 7 (Dftasttx 6 ©*»s»r a * y - Fgp^as 

20mm, g§ 3 0 0 mm, 1*0/10 . 7 mm©Xf > U 

tea, 2ft©t^l/-$8 4Ot<lD»S0. 0 3 8m 
m, 112 10mm, S33 3 0 OmmO^fLtt* 1 ;^ 

^ffi24Sfete±r, CCDXf'>UXS{<Dl^ i t 1 la^c 
»«tt»«aJl#l 3 air 

[0 0 4 1 ] CCD*§£\ C©jB*««BiJI#l 3 a© 

J^JlattJEffi^S^K4<D*^SB^DfiSBP'fe y - F8B 
CDS § 4F^gi5 U tiElillft 5 <h tc < L . c (Dftfl- 
JiSPOiEffiliaf* 5 0. 05mm, ifI190m 
m, S§ 1 6 0 mmCDT^^^^AS^M^r^SOr 



C6) 



[0 0 4 2 ] ^WCfct^TW:. i:S5 0mm, g£3 1 

0 mm. SJSO. SmmCDT^S-^AMcDJt^S-jSfi 

[0043] iC 4*C#Wc«)WSKl^C«6©SPaW»4 

;U5-9A©ift3te«»S. ^lt. — ffiKcffltf^eDfc 10 
t>&m.\rj& (l) 

S = PL J /4bh J E (1) 
5 : tefr^S b : ffi©tl 

P : filf^ h : m®mZ 

1 : e : immn 

[0 04 4] (i> sSte^oissiw ©r^s-aM* 

(2) -casn*. 

hi'Et = h, 3 • Ej (2) 20 

E, : X*-*«©WttfMR 

JSLfctCfcD. Mt*Wt55lttt*i#-?7'*3-?A 

[0 045] ^cr$MtcfeC^Wf 1 2 a 

[0 046] KPWWC&^Tte, i5, 06 ^7r:*ritP 30 
<.C©T;U5-$A«©j>Fgl 2 a*-?^*3 crctc 
.»#Lfc»..*<C)M«©«PBlJK:rtS4 9. 9 7mm, 
J53 0. 3 mm, fig 3 0 mm©Sffl^©-=- v^-* 
9*«Wll^2 0ftt(W>raB^4CiW:J:.0, 

[0 047] C©MB»2 0 *ffiAlyfc*f«l 2 a©- 
MflJ«* a '& 1 5mm(DiC5tC?S?5mm(Dt:- F»PX 
FSOXSUl CCK, H5, 06 

&co#>*r#n< y^Wi^ft/>si^^^ f i 

4 i U > ^«©^f > l/^l!©8P« 1 5 a *K0 ft» 40 
fc«. Wfl 2 a WC, H8tC7Sr*P 

[0 048] t ©^»n a a©JW 1 2 afttC, ±j4FW 
1 1 a*SiUr«|5l'3n/c}ja«4KKffia«#l 3 a£ 
COFW1 1 a©-«Wt»i«P«l 5 a©£MIJ¥®# 3 

TfiteSJ^KWA-rs. c©»&, tfi*tR«ffiSM# 

1 3 a<D&ftm<DTJ\'$~V&1S1fift<Bl 2 a©I^S5Ct 

j*<B 1 2 a**IEflBT\ ft* 1 1 a*^fiS<ttt5. 
[0 04 9] (S^ti-r) * 50 
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ffl^rrtffi i a*jEifry>^«a*m«i sa^rtig 
y > ^tt£f Pfs i5a4M r wcp-r a . 

[0 0 5 0 ] -tfiMft, C(D^f 1 2 a ©ffei»fflij»^& 1 

fsdxsi eftjeasr*. 1 2UrbV3«i 1 

a ©td $ ftfc— *«*T#«: ux^np u 
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CLAIMS 



[Claim(s)] 

[Claim 1] An outer tube, the inner tube with which this outer tube was substantially matched for this alignment, and 
the 1st ring-like electric insulation gasket inserted in the inner circumference of one edge of said outer tube, The 1st 
ring-like obturation plate which stops between said 1st ring-like electric insulation gasket and peripheries of one 
edge of said inner tube, The spiral electrode layered product around which the band-like positive-electrode 
electrode and band- like negative-electrode electrode with which said inner tube was used as the heart, said inner 
tube reached on the other hand, and nonaqueous electrolyte sank in between the other-end sections were spirally 
wound through the separator, The nonaqueous electrolyte rechargeable battery characterized by having the 2nd 
ring-like obturation plate which stops between the 2nd ring-like electric insulation gasket inserted in the inner 
circumference of the other-end section of said outer tube, said 2nd ring-like electric insulation gasket, and the 
peripheries of the other-end section of said inner tube. 

[Claim 2] It is the nonaqueous electrolyte rechargeable battery characterized by consisting of the metal with which 
the said inner-tube, said 1st, and 2nd ring-like obturation plates have sticking-by-pressure nature in a nonaqueous 
electrolyte rechargeable battery according to claim 1. 

[Claim 3] The nonaqueous electrolyte rechargeable battery characterized by having connected either the positive- 
electrode electrode of said spiral electrode layered product, or the negative-electrode electrode to said inner tube, 
and connecting another side to said outer tube in a nonaqueous electrolyte rechargeable battery according to claim 
2. 

[Claim 4] The nonaqueous electrolyte rechargeable battery characterized by forming said inner tube with aluminum 
in a nonaqueous electrolyte rechargeable battery according to claim 3 while connecting said positive-electrode 
electrode to said inner tube. 

[Claim 5] One [ afleast ] ring-like obturation plate of said 1st and 2nd ring-like obturation plates is a nonaqueous 
electrolyte rechargeable battery characterized by having the cleavage valve which cleaves when internal pressure 
rises in a nonaqueous electrolyte rechargeable battery according to claim 1 more than place constant pressure, and 
opens internal pressure, 

[Claim 6] In a nonaqueous electrolyte rechargeable battery according to claim 5, the ring-like obturation plate 
which has said cleavage valve The air hole which is mutually [ when it piles up mutually ] open for free passage An 
unit or the 1st which it has, and the 2nd ring- like plate member, this ~ the nonaqueous electrolyte rechargeable 
battery characterized by having consisted of the film member pinched between the 1st and 2nd ring-like members, 
and this film member fixing between said 1st and 2nd ring-like members so that said air hole may be plugged up. 
[Claim 7] It is the nonaqueous electrolyte rechargeable battery characterized by being the film with which said film 
member covered the macromolecule layer to both sides of aluminium foil in the nonaqueous electrolyte 
rechargeable battery according to claim 6. 

[Claim 8] The process which winds said inner tube spirally so that a band-like positive-electrode electrode and a 
band- like negative-electrode electrode may counter through a separator as a winding core, and forms a spiral 
electrode layered product between one edge of an inner tube, and the other-end section, The process which inserts 
the spiral electrode layered product spirally wound around said inner tube into an outer tube, While inserting the 1 st 
ring-like electric insulation gasket in the inner circumference of one edge of said outer tube, the 1st ring-like 
obturation plate is inserted in between said 1 st ring-like electric insulation gasket and peripheries of one edge of 
said inner tube. The process which extends one edge of the account inner tube of back to front using a pipe escape 
means from the inside, sticks one edge of said inner tube, and said 1st ring-like obturation plate by pressure, and 
obturates between one edge of said outer tube, and one edges of said inner tube, The process which pours in 
nonaqueous electrolyte between the other-end section of said inner tube with which an edge is caudad carried out 
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and while it obturated said outer tube and the inner tube turns into the upper part, and the other-end section of said 
outer tube, After pouring in said nonaqueous electrolyte, while inserting the 2nd ring-like electric insulation gasket 
in the inner circumference of the other-end section of said outer tube, the 2nd ring- like obturation plate is inserted 
in between said 2nd ring-like electric insulation gasket and peripheries of the other-end section of said inner tube. 
The other-end section of the account inner tube of back to front is extended using a pipe escape means from the 
inside. The manufacture approach of the nonaqueous electrolyte rechargeable battery characterized by having the 
process which sticks the other-end section of said inner tube, and said 2nd ring-like obturation plate by pressure, 
and obturates between the other-end section of said outer tube, and the other-end sections of said inner tube. 
[Claim 9] The manufacture approach of the nonaqueous electrolyte rechargeable battery characterized by carrying 
out caulking ****** of said outer tube for said 2nd ring-like obturation plate through said 2nd ring-like electric 
insulation gasket after pouring in said nonaqueous electrolyte while preceding said nonaqueous electrolyte with 
impregnation and carrying out caulking ****** of said outer tube for said 1st ring-like obturation plate through said 
1st ring-like electric insulation gasket in the manufacture approach of a nonaqueous electrolyte rechargeable battery 
according to claim 8. 

[Claim 10] The nonaqueous electrolyte rechargeable battery characterized by inserting the member for metal 
reinforcement in the caulking obturation section of opening of a metal lightweight cell container in a nonaqueous 
electrolyte rechargeable battery. 

[Claim 1 1] It is the nonaqueous electrolyte rechargeable battery characterized by for said cell container consisting 
of cylindrical and said member for metal reinforcement consisting of a reinforcement ring which carries out 
caulking obturation of the opening of the both ends of said cell container in a nonaqueous electrolyte rechargeable 
battery according to claim 10. 

[Claim 12] It is the nonaqueous electrolyte rechargeable battery which said cell container is a product made from 
aluminum, and is characterized by said member for metal reinforcement being a product made from steel, or a 
product made from stainless steel in a nonaqueous electrolyte rechargeable battery according to claim 10. 
[Claim 13] The manufacture approach of the nonaqueous electrolyte rechargeable battery characterized by cooling 
said cell container before obturation processing of said member for metal reinforcement, and leaving this after 
inserting in said member for metal reinforcement in a room temperature although the member for metal 
reinforcement is inserted in a cell container, and pressing it fit in it. 

[Claim 14] The nonaqueous electrolyte rechargeable battery which said outer tube is a product made from a light 
metal, and is characterized by for said outer tube reaching on the other hand, and inserting metal reinforcing 
materials in the other-end section in a nonaqueous electrolyte rechargeable battery according to claim 1. 
[Claim 1 5] It is the nonaqueous electrolyte rechargeable battery which said outer tube is a product made from 
aluminum, and is characterized by said metal reinforcement member being a product made from steel, or a product 
made from stainless steel in a nonaqueous electrolyte rechargeable battery according to claim 14. 
[Claim 16] It is the manufacture approach of the nonaqueous electrolyte rechargeable battery characterized by 
caulking ****** performing said outer tube after inserting said metal reinforcement member in the edge of said 
outer tube in the manufacture approach of a nonaqueous electrolyte rechargeable battery according to claim 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cylinder-like nonaqueous electrolyte rechargeable battery with 
which it is used for an electric vehicle etc. and a suitable high energy consistency and large capacity are acquired. 
[0002] 

[Description of the Prior Art] In recent years, the rechargeable battery which high-performance-izing of electronic 
equipment, a miniaturization, and portable-ization progress, and is used for these electronic equipment by advance 
of an electronic technique is also required to be a high energy consistency. Conventionally, as a rechargeable 
battery used for these electronic equipment, although the nickel cadmium battery, the lead cell, etc. were 
mentioned, these cells had low discharge potential and it was still inadequate [ cells ] in that a cell with high energy 
density is obtained. 

[0003] Then, research of the rechargeable lithium-ion battery which is a nonaqueous electrolyte rechargeable 
battery which uses lithium multiple oxides, such as a lithium cobalt multiple oxide, for a positive-electrode 
electrode, and development are performed in recent years, using a lithium, a lithium alloy, or the matter in which a 
dope and a dedope of a lithium ion like a carbon material are possible as a negative-electrode electrode. 
[0004] This rechargeable lithium-ion battery has high cell voltage, and it has a high energy consistency, and there is 
also little self-discharge and it excels in the cycle property. Development of the cell of the high voltage (several 10- 
hundreds of volts) used with the object for stationary energy storage, an electric vehicle, etc., high energy capacity, 
and a high energy consistency is especially desired strongly from problems, such as energy saving and 
environmental pollution. 

[0005] The nonaqueous electrolyte rechargeable battery of the shape of a cylinder which contained the spiral 
electrode layered product which comes to wind a band-like positive-electrode electrode and a band-like negative- 
electrode electrode through a separator as structure of this rechargeable lithium-ion battery to cylinder- like metal 
casing is proposed. An electrode surface product can be enlarged by making the nonaqueous electrolyte 
rechargeable battery of the shape of this cylinder into a spiral electrode layered product, and the cell excellent in the 
load characteristic is obtained. 

[0006] On the other hand, in the nonaqueous electrolyte rechargeable battery which has a **** high voltage and a 
mass spiral electrode layered product, there is a problem that it may generate heat at the time of charge and 
discharge. 

[0007] Moreover, in a cylinder-like nonaqueous electrolyte rechargeable battery, although it is required to obturate 
the both ends of the metal casing of the shape of this cylinder with an obturation plate and it is possible to use argon 
gas arc welding generally for attaching this obturation plate in the both ends of metal casing, there is **** to which 
the heat at the time of this argon gas arc welding destroys this spiral electrode layered product. 
[0008] In this case, if it replaces with this argon gas arc welding and laser welding is used, the problem of this heat 
will be eased to some extent, but when [ this ] laser welding is carried out, it is hard to acquire the dependability of 
sealing inside a cell with this obturation plate, and if it is going to raise this sealing nature, this welding will take 
long time amount, and there is un-arranging [ to which productivity gets remarkably bad ]. Moreover, although 
ultrasonic welding is also theoretically possible, sealing dependability cannot adopt low. 

[0009] Moreover, what carried out nickel plating of the cell container of the nonaqueous electrolyte rechargeable 
battery of the shape of a conventional cylinder to steel or stainless steel from the point of corrosion resistance and 
reinforcement (it connects with a negative-electrode electrode in this case.) has been used. However, it became 
disadvantageous in weight energy density from these ingredients having large specific gravity and it being heavy, 
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and it is possible to achieve lightweight-ization of a cell using the container (it connecting with a positive-electrode 
electrode in this case.) of light metals, such as aluminum and titanium. 

[0010] However, as a component of this nonaqueous electrolyte rechargeable battery, titanium is difficult for using 
it in large quantities with an expensive metal on a general noncommercial use way, and it is common to use 
aluminum as this cell container from a corrosion-resistant point in implementation. 

[001 1] However, this aluminum is weak in reinforcement as compared with steel etc., and when it considers as a 
cell container using the ingredient of the thinness which can achieve the purpose of lightweight-izing enough, with 
the obturation section structure where opening of caulking and the cell container by that stress is obturate on both 
sides of the gasket made from plastics between metals, compression of a required gasket cannot be obtain with the 
lack of on the strength. 

[0012] Moreover, when it considered as a cell container using an ingredient of thickness with which compression of 
gaskets conversely enough in this obturation section is obtained, there was un-arranging [ that the purpose of 
sufficient lightweight-izing could not be attained shortly ]. 

[0013] The purpose of this invention is offering the cylinder- like nonaqueous electrolyte rechargeable battery with 
which sealing nature's high high moreover has productivity. 

[0014] Furthermore, this obturation section is ensured, and moreover, the purpose of this invention is lightweight 

and is obtaining a nonaqueous electrolyte rechargeable battery with shelf life and endurance. 

[0015] 

[Means for Solving the Problem] this invention nonaqueous electrolyte rechargeable battery is the double pipe mold 
structure of having the spiral electrode layered product which uses an inner tube as the heart between an inner tube 
and an outer tube, and comes to wind a band-like positive electrode and a band-like negative-electrode electrode 
spirally through a separator. The ring-like electric insulation gasket inserted in the inner circumference of the outer 
tube of each both ends of this inner tube and an outer tube, Have the 1st and 2nd letter obturation plates of a link 
formed between the inner circumference of this ring-like electric insulation gasket, and the periphery of this inner 
tube, and extend this inner tube from this inside, this ring-like obturation plate and inner tube are made to stick by 
pressure, and these both ends are obturated. 
[0016] 

[Function] Since according to this invention a ring-like electric insulation gasket is inserted in the inner 
circumference of an outer tube and a ring-like obturation plate is stuck by pressure and obturated in each both ends 
of an inner tube and an outer tube between the inner circumference of this ring-like electric insulation gasket, and 
the periphery of an inner tube, a pipe expander can perform this obturation easily, for example, and damage is not 
done to a spiral electrode layered product etc. by the temperature rise, it excels in productivity, and what moreover 
had high sealing nature can be obtained. 

[0017] Moreover, according to this invention, since the hole inside an inner tube turns into an air hole, heat 

dissipation nature becomes so good. ! 

[0018] 

[Example] With reference to a drawing, I will explain per example of this invention nonaqueous electrolyte 
rechargeable battery below. In drawing 1 , 13 shows the spiral electrode layered product spirally wound so that the 
band- like negative-electrode electrode 3 and the band-like positive-electrode electrode 2 might counter mutually 
through a separator 8 considering an inner tube 1 1 as the heart. 

[0019] This inner tube 1 1 consists of the cylinder object with the diameter of 20mm, a die length [ of 300mm ], and 
a thickness of 2mm made from aluminum. 

[0020] As this positive-electrode electrode 2, it is LiCo02 with a mean particle diameter of 0.015mm. Powder 91 
weight sections, Mix polyvinylidene fluoride resin as an electric conduction agent, and 3 weight sections are mixed 
as the graphite 6 weight section and binding material. As add N-methyl pyrrolidone, it distributes, it considers as a 
slurry and it is shown in drawing 3 by making this into positive active material 4, the lead section is left and applied 
to both sides of the positive-electrode charge collector 5 which consists of band-like aluminium foil with a 
thickness of 0.03mm, and it presses after desiccation, and considers as the band-like positive-electrode electrode 2. 
[0021] As a band-like positive-electrode electrode 2 after this shaping, both sides set coating thickness of positive 
active material 4 to 0.08mm, width of face of the spreading section of this positive active material 4 was set to 
190mm, and die length was set to 3150mm. 

[0022] Moreover, after introducing the functional group which contains oxygen in this ten to 20% of the weight as 
a negative-electrode electrode 3, using a petroleum pitch as a start raw material, it calcinates at 1000 degrees C 
among an inert gas air current (N2 etc.). Obtain a carbon material, grind this carbon material, and it considers as 
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carbon material powder with a mean particle diameter of 0.02mm. The slurry which mixed [ this carbon material 
powder ] 10 weight sections for polyvinylidene fluoride resin as 90 weight sections and binding material, and 
distributed this to N-methyl pyrrolidone as a negative-electrode active material 6 As shown in drawing ^, the lead 
section is left and applied to both sides of the negative-electrode charge collector 7 which consists of band-like 
copper foil with a thickness of 0.02mm, and it presses after desiccation, and considers as the band-like negative- 
electrode electrode 3. 

[0023] As a band-like negative-electrode electrode 3 after this shaping, both sides set coating thickness of the 
negative-electrode active material 6 to 0.08mm, width of face of the spreading section of this negative-electrode 
active material 6 was set to 200mm, and die length was set to 3200mm. 

[0024] Thus, after welding [11] the lead section which is an uncoated portion of the positive active material 4 of 
the positive-electrode charge collector 5 of the point of the obtained band-like positive-electrode electrode 2 by 
ultrasonic welding etc. made from the above-mentioned aluminum and twisting it around it, After inserting this 
positive-electrode electrode 2 as a separator 8 of two sheets with the fine porosity polypropylene film with the 
thickness of 0.038mm, a width of face [ of 210mm ], and a die length of 3300mm and piling up the negative- 
electrode electrode 3 on it further It twists around the inner tube 1 1 made from this aluminum spirally many times, 
and considers as the spiral electrode layered product 13. 

[0025] In this case, the outermost periphery of this spiral electrode layered product 13 is the negative-electrode 
electrode 3 from the relation of die length. Carry out as [ come / to this part / the lead section which is an uncoated 
portion of the negative-electrode active material 6 of the negative-electrode charge collector 7 ], and a nickel foil 
with the thickness of 0.05mm, a width of face [ of 200mm ], and a die length of 160mm is welded by resistance for 
this lead section. It is made the form where this negative-electrode charge collector 7 was extended, and carries out 
as [ wrap / in this nickel foil / the outermost periphery of this spiral electrode layered product 13 ]. 
[0026] Moreover, in drawing 1 , 12 shows an outer tube, and this outer tube 12 is what performed nickel plating to 
steel tubing with the diameter of 50mm, a die length [ of 310mm ], and a thickness of 0.5mm. As are shown in 
drawing^ A, and bead processing with a depth of 5mm is added to the place of 15mm from the end side edge of 
this outer tube 12, the bead processing section 16 is formed and it is shown here at drawing 2 A, the electric 
insulation gasket 14 of the shape of a ring made from polypropylene, After attaching the ring-like obturation plate 
15 made from aluminum, as shown in drawing 1 and drawing 2 A, the electric insulation gasket 14 of caulking ** 
and the shape of this ring and the ring-like obturation plate 15 are fixed for the end side edge of this outer tube 12. 
[0027] As shown in drawing 1 and drawing 2 B, the spiral electrode layered product 13 which wound spirally the 
positive-electrode electrode 2 and the negative-electrode electrode 3 through the separator 8 by using an inner tube 
1 1 as the heart is inserted, the end section of this inner tube 1 1 is inserted in the feed hole of the ring-like obturation 
plate 15, and it is made this outer tube 12 as [ suit / the external surface of the ring-like obturation plate 15 / that 
edge / exactly ]. In this case, it carries out as [ connect / contact this outer tube 12 and / the nickel foil of the 
periphery section of this spiral electrode layered product 13 / electrically ], and the lead section of the negative- 
electrode electrode 3 of this spiral electrode layered product 13 is connected to this outer tube 12. Therefore, an 
outer tube 12 serves as [ an inner tube 1 1 ] a negative electrode with a positive electrode in this case. 
[0028] Next, the end section of an inner tube 1 1 and the ring-like obturation plate 15 are stuck by pressure using 
pipe S KIP AND A (not shown), and it carries out as [ obturate / the end section of this outer tube 12, and the end 
section of an inner tube 11/ through the ring-like obturation plate 15 ]. That is, as shown in drawing 2 B and C, a 
split mold 17 is inserted inside the end section of this inner tube 1 1, and it extends by the pin 18 further, and the 
outer diameter of the end section of this inner tube 1 1 is expanded, it is stuck to the inner circumference of the ring- 
like obturation plate 15 by pressure, and each end section side of this outer tube 12 and an inner tube 1 1 is obturated 
through the ring-like obturation plate 15. 

[0029] In this case, the amount of expansions to the inner circumference of the ring-like obturation plate 15 of the 
periphery of an inner tube 11 is 0.05mm, and the time amount which 1 time of the obturation activity by this pipe 
expander at this time takes is about 5 seconds. 

[0030] Then, as shown in drawing 2 A, bead processing with a depth of 5mm is added to the place of 15mm from 
the other end side edge of this outer tube 12, and the bead opening 16 is formed. Next, it is LiPF6 in the amount 
mixed solvent of isochore of propylene carbonate and diethyl carbonate between the other end of the outer tube 12 
and inner tube 1 1 which carry out caudad the end section which obturated the outer tube 12 and the inner tube 1 1, 
and serve as the upper part. The electrolytic solution which dissolved at a rate of one mo 1/1. is poured in. 
[0031] Then, as shown in the other end of this outer tube 12 at drawing 2 A, after attaching the electric insulation 
gasket 14 of the shape of a ring made from polypropylene, and the ring- like obturation plate 15 made from 
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aluminum, as shown in drawing^ and drawing! A, the electric insulation gasket 14 of caulking ** and the shape of 
this ring and the ring-like obturation plate 15 are fixed for the other end side edge of this outer tube 12. In this case, 
the other end of an inner tube 1 1 is inserted in the feed hole of the ring-like obturation plate 15, and it carries out as 
[ suit / the external surface of the ring-like obturation plate 15 / that edge / exactly ]. 

[0032] Then, using a pipe expander, the other end of an inner tube 1 1 is stuck to the ring-like obturation plate 15 by 
pressure, and it carries out as [ obturate / the other end of this outer tube 12, and the other end of an inner tube 1 1 / 
through the ring-like obturation plate 15 ]. That is, as shown in drawing 2 B and C, a split mold 17 is inserted inside 
the other end of this inner tube 1 1, and it extends by the pin 18 further, and the other end of this inner tube 1 1 is 
expanded, it is stuck to the inner circumference of the ring-like obturation plate 15 by pressure, and each other end 
side of this outer tube 12 and an inner tube 1 1 is obturated through the ring-like obturation plate 15 j 
[0033] According to the above process, the diameter of 50mm, die length of 300mm, and the mass double pipe 
mold cylindrical rechargeable lithium-ion battery of electric capacity 25Ah were obtained. 

[0034] According to this example, the ring-like electric insulation gasket 14 is inserted in the inner circumference 
of an outer tube 12 in each both ends of an inner tube 1 1 and an outer tube 12. Since the ring-like obturation plate 
15 is stuck by pressure and obturated between the inner circumference of this ring-like electric insulation gasket 14, 
and the periphery of an inner tube 1 1 , a pipe expander can perform this obturation easily. Since there is no ? 
temperature rise, damage is not done to spiral electrode layered product 13 grade, and it excels in productivity, and 
what moreover had high sealing nature can be obtained. 

[0035] Incidentally the same band-like positive-electrode electrode 2, the negative-electrode electrode 3, the fine 
porosity polypropylene film 8, and the nickel foil were spirally twisted around the inner tube 1 1 made from 
aluminum like the above-mentioned example with having created in the above-mentioned example as an example 
of a comparison, the spiral electrode layered product 13 was produced, and this was inserted in what added bead 
processing to the same outer tube 12 made from steel as the above-mentioned example. 

[0036] Here, this inner tube 1 1 was inserted in the feed hole of the ring-like obturation plate 15 of the aluminum 
fixed to the beat processing section 16 of the end section of an outer tube 12 with caulking through the gasket 14 
made from polypropylene, and the seam welding of between an inner tube 1 1 and this obturation plate 15 was 
carried out using the YAG laser of 400 W. In this case, spacing of an inner tube 1 1 and the feed hole of the 
obturation plate 15 was 0.01mm. The time amount which this obturation takes was about 1 minute. 
[0037] Next, after adding bead processing to the other end of an outer tube 12 like the above-mentioned example, 
the electrolytic solution more nearly same than this other end side as the above-mentioned example was poured in. 
A gasket 14 is inserted in the periphery of this obturation plate 15 while inserting the other end of this inner tube 1 1 
in the feed hole of the ring-like obturation plate 15 of the same aluminum as **** here. 400W carried out the **** 
seam welding of between the other end of this inner tube 1 1, and the inner circumference of the obturation plate 15 
for the other end edge of an outer tube 12 for YAG lasers like the above-mentioned after caulking ** after that, and 
the diameter of 50mm, die length of 300mm, and the double pipe mold cylindrical rechargeable lithium-ion battery 
of electric capacity 25 Ah were obtained. 

[0038] The result performed [ the rechargeable lithium-ion battery of the above-mentioned example and the 
example of a comparison ] the helium leakage test at a time for 20 pieces respectively is shown in drawing 4 . The 
thing which depends that which obturated by sticking by pressure using the pipe expander of an example from this 
drawing 4 on the YAG laser of the example of a comparison although the abnormalities in leak were not seen at all 
and which carried out seam welding having un-arranged [ as which about 20% of poor leak is regarded ]. 
[0039] Drawing 5 shows other examples of this invention. This example of drawing 5 attains lightweight-ization of 
the double pipe mold cylindrical lithium ion duplex cell of the example of drawing 1 . In this example of drawing 
5 , the same sign is given to the part corresponding to the example of drawing 1 , and that detail explanation is 
omitted. 

[0040] The width of face of the spreading section of the negative-electrode active material 6 which carried out like 
the example of drawing 1 , and was produced in this example of drawing 5 200mm, The lead section which is an 
uncoated portion of the negative-electrode active material 6 of the negative-electrode charge collector 7 of the point 
of the band-like negative-electrode electrode 3 with a die length of 3200mm The diameter of 20mm, After inner- 
tube 1 1 welding by resistance welding etc. made from stainless steel with a die length [ of 300mm ], and a thickness 
of 0.7mm and twisting around it, With a fine porosity polypropylene film with the thickness of 0.038mm as a 
separator 8 of two sheets, a width of face [ of 210mm ], and a die length of 3300mm After inserting this negative- 
electrode electrode 3 and piling up the positive-electrode electrode 2 further, it twists around inner-tube 11a made 
from this stainless steel spirally many times, and is referred to as spiral electrode layered product 13a. 
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[0041] In this case, the outermost periphery of this spiral electrode layered product 13a is carried out as [ become / 
adjust the die length of the uncoated portion of positive active material 4, i.e., the die length of the lead section, 
and / the positive-electrode charge collector 5 ], carries out ultrasonic welding of the aluminium foil with the 
thickness of 0.05mm, a width of face [ of 190mm ], and a die length of 160mm to the positive-electrode charge 
collector 5 of this outermost periphery, extends the positive-electrode charge collector 5, makes it a form, and is 
carried out as [ wrap / in this aluminium foil / the outermost periphery of this spiral electrode layered product 13a ]. 
[0042] In this example, comparatively lightweight outer-tube 12a made from aluminum with the diameter of 50mm, 
a die length [ of 310mm ], and a thickness of 0.3mm is prepared. 

[0043] By the way, when the aluminum, the reinforcement of steel, and thickness which are a metal usable as a 
container ingredient of a nonaqueous electrolyte rechargeable battery are examined, there is an elastic modulus of 
steel a 3 times as many abbreviation of aluminum as this. And generally the amount of deflections of bending 
deformation is expressed with a degree type (1). 
Delta=PL3/4bh3E(l) 

delta: The amount of deflections b: Width-of-face P:bending external force of a plate h: Distance between the 
thickness L:supporting points of a plate E: Elastic modulus [0044] (1) It is thickness hi by the formula. Aluminum 
material and thickness h2 When steel lumber receives the same external force, as for the conditions to which the 
amount of deflections becomes equal, L and b are expressed with a degree type (2) at the fixed time. 
M3E1 =h23,E2 (2) 

El : Elastic modulus E2 of aluminum material : When transposing steel lumber to aluminum material with the same 
reinforcement more than with the elastic modulus of steel lumber, it can be said that it is necessary to use the 
aluminum material which has about 1.4-time thickness from the thickness of steel lumber. 
[0045] Then, while constituting outer-tube 12a from comparatively thin aluminum lightweight in this example, 
suppose that the reinforcement ring made from steel is inserted in the obturation section. 

[0046] That is, in this example, as shown in drawing 5 and drawing 6 , after cooling outer-tube 12a made from this 
aluminum at minus 30 degree C, cooling press fit was performed by inserting in and leaving the nickel-plating steel 
reinforcement ring 20 of a room temperature condition with 0.3mm [ in the bore of 49.97mm and thickness ], and a 
die length of 30mm in the obturation section of those both ends. 

[0047] The bead processing section 16 which added bead processing with a depth of 5mm is formed in the place of 
15mm from the end side edge of outer-tube 12a which pressed this reinforcement ring 20 fit. After attaching 
obturation plate 15a of the ring-like gasket 14 made from polypropylene, and the product made from ring-like 
stainless steel here so that it may be shown in drawing 5 and drawing 6 , the **** outer tube part article which 
shows the end side edge of outer-tube 12a to caulking ** and drawing 6 was produced. 

[0048] Into outer-tube 12a of this outer tube part article, spiral electrode layered product 13a around which above- 
mentioned inner-tube 11a was wound as the heart is inserted so that the outside flat surface of the end side edge of 
this inner-tube 11a and obturation plate 15a may suit exactly. In this case, it carries out as [ connect / the aluminium 
foil of the outermost periphery of spiral electrode layered product 13a contacts the inside of outer-tube 12a, and / 
aluminium foil / electrically ]. Therefore, inner-tube 11a becomes [ outer-tube 12a ] a negative electrode with a 
positive electrode in this case. 

[0049] Next, extend inner-tube 1 la using a pipe expander (not shown), it is made to stick to the inner circumference 
side of ring-like obturation plate 15 a, and the end section of inner-tube 11a and the end section of outer-tube 12a 
are obturated through ring-like obturation plate 15 a. 

[0050] Then, bead processing with a depth of 5mm is added to the place of 15mm from the other end side edge of 
this outer-tube 12a, and the beat processing section 16 is formed. Next, the end section which obturated outer-tube 
12a and inner- tube 1 la is carried out caudad, and it is LiPF6 in the amount mixed solvent of isochore of propylene 
carbonate and diethyl carbonate. The electrolytic solution which dissolved at a rate of one mol/1. is poured in. 
[0051] Then, as shown in drawing 5 and drawin g 6 , after inserting ring-like obturation plate 15a of the electric 
insulation gasket 14 made from ring-like polypropylene, and the product made from stainless steel in the other end 
of inner-tube 1 la, A pipe expander is used for caulking and the last for the other end side edge of this outer- tube 
12a like the above-mentioned. The double pipe mold cylindrical rechargeable lithium- ion battery with **** and the 
diameter of 50mm which extend inner-tube 1 la, are made to stick to the inner circumference of ring-like obturation 
plate 15a by pressure, and are shown in drawing 5 , die length of 300mm, electric capacity 25 Ah, a weight [ of 
812g ], and a weight energy density of 1 1 1 Whs [/kg ] was obtained. 

[0052] According to this example, the light weight, i.e., a weight energy density, was good, and the rechargeable 
lithium-ion battery with high obturation dependability was obtained. Moreover, it can be understood easily that the 
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same operation effectiveness as the example of drawing 1 is acquired also in this example of drawing 5- 
[0053] Incidentally, the example of above-mentioned drawing 5 is made into an example 1, and it explains as 
compared with the examples 1, 2, and 3 of a comparison described below. As an example 1 of a comparison, the 
same band-like positive-electrode electrode 2 as the above-mentioned example 1 and the example of drawing 1 , the 
negative-electrode electrode 3, the fine porosity polypropylene film 8, and a nickel foil are twisted around the inner 
tube 1 1 with 1mm [ in the outer diameter of 20mm, and thickness ], and a die length of 300mm made from 
aluminum like the example of drawing 1 , and the spiral electrode layered product 13 is produced. 
[0054] The outermost periphery of this spiral electrode layered product 13 adjusts the die length of the uncoated 
portion of the negative-electrode active material 6, uses it as the negative-electrode charge collector 7, welds a 
nickel foil with the thickness of 0.05mm, a width of face [ of 200mm ], and a die length of 160mm by resistance to 
this negative-electrode charge collector 7, makes it the form where this negative-electrode charge collector 7 was 
extended, and is carried out as [ wrap / in this nickel foil / the outermost periphery of this spiral electrode layered 
product 13 ]. 

[0055] Next, it is caulking ** about the end side edge of this outer tube 12 if shown in drawing 1 , after adding bead 
processing to the end section of the outer tube 12 with 0.5mm [ in the outer diameter of 50mm, and thickness ], and 
a die length of 310mm made from steel, forming the bead processing section 16 similarly and attaching the gasket 
14 made from ring-like polypropylene, and the obturation plate 15 made from ring-like aluminum here. The spiral 
electrode layered product 13 which wound the above-mentioned inner tube 1 1 around this outer tube 12 as the heart 
is inserted so that the end face of this inner tube 1 1 and the lateral surface of the obturation plate 15 may suit 
exactly. 

[0056] In this case, the nickel foil of the outermost periphery of this spiral electrode layered product 13 should 
contact the inner skin of an outer tube 12, and should connect electrically. Next, open an inner tube 1 1 using a pipe 
expander (not shown), it is made to stick with the inner skin of the obturation plate 15, and each end side of an 
outer tube 12 and an inner tube 1 1 is obturated through this obturation plate 15. 

[0057] Then, the same bead processing section 16 as **** is formed in the other end side of this outer tube 12, and 
then it is LiPF6 in the amount mixed solvent of isochore of propylene carbonate and diethyl carbonate. The 
electrolytic solution which dissolved at a rate of one mol/1. is added. 

[0058] Next, after inserting the obturation plate 15 made from ring-like aluminum, and the gasket 14 made from 
ring-like polypropylene in the other end of this inner tube 1 1, extend the other end of an inner tube 1 1 using a pipe 
expander like caulking and after that ****, the other end side edge of this outer tube 12 is made to stick to the inner 
skin of this ring-like obturation plate 15 by pressure, and each other end of this outer tube 12 and an inner tube 1 1 is 
obturated through the obturation plate 15. 

[0059] By the above, a double pipe mold cylindrical rechargeable lithium-ion battery with the diameter of 50mm as 
an example 1 of a comparison, die length of 300mm, electric capacity 25 Ah, a weight [ of 890g ], and a weight 
energy density of 101 Whs [/kg ] is obtained. 

[0060] what was produced in the example 1 as an example 2 of a comparison — the same ~ spiral electrode layered 
product 13a which wound spirally inner-tube 1 la made from stainless steel with 0.7mm [ in the outer diameter of 
20mm and thickness ] and a die length of 300mm as the heart like the above-mentioned example 1 was produced 
using the positive-electrode electrode 2, the negative-electrode electrode 3, a band- like fine porosity polypropylene 
film, and band-like aluminium foil. 

[0061] The outermost periphery of this spiral electrode layered product 13a is made into the form where adjusted 
the die length of the uncoated portion of positive active material 4, considered as the positive-electrode charge 
collector 5, carried out ultrasonic welding of the aluminium foil with the thickness of 0.05mm, a width of face [ of 
190mm ], and a die length of 160mm to this positive-electrode charge collector 5, and the positive-electrode charge 
collector 5 was extended, and is carried out as [ wrap / in this aluminium foil / the outermost periphery of this spiral 
electrode layered product 13a ]. 

[0062] Next, it is caulking ** about the end side edge of this outer- tube if [ shown in the example 1 of drawing 5 ], 
and after adding bead processing to the end section with 0.75mm [ in the outer diameter of 50mm, and thickness ], 
and a die length of 310mm of outer-tube 12a made from aluminum, forming the bead processing section 16 
similarly and attaching gasket [ made from ring-like polypropylene ] 14, and obturation plate 15 made from ring- 
like stainless steel here 12a. Spiral electrode layered product 13a which wound above-mentioned inner-tube 11a 
around this outer-tube 12a as the heart is inserted so that the end face of this inner-tube 11a and the lateral surface 
of obturation plate 15a may suit exactly. 

[0063] In this case, the aluminium foil of the outermost periphery of this spiral electrode layered product 13a 
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should carry out as [ contact / the inner skin of outer-tube 12a ], and should connect electrically. Next, extend inner- 
tube 1 la using a pipe expander (not shown), it is made to stick with the inner skin of obturation plate 15a, and each 
end section side of this outer-tube 12a and inner-tube 1 la is obturated through this obturation plate 15a. 
[0064] Then, the same beat processing section 16 as **** is formed in the other end side of this outer-tube 12a, and 
then it is LiPF6 in the amount mixed solvent of isochore of propylene carbonate and diethyl carbonate. The 
electrolytic solution which dissolved at a rate of one mol/1. is added. 

[0065] Next, after inserting the gasket 14 made from the polypropylene of the shape of obturation plate 15a made 
from ring-like stainless steel, and a ring in the other end of this inner-tube 11a, Extend the other end of inner-tube 
11a using a pipe expander like caulking and after that ****, the other end side edge of this outer-tube 12a is made 
to stick to the inner skin of this ring-like obturation plate 15a by pressure, and each other end of this outer-tube 12a 
and inner-tube 1 1 a is obturated through obturation plate 15a. 

[0066] By the above, a double pipe mold cylindrical rechargeable lithium-ion battery with the diameter of 50mm as 
an example 2 of a comparison, die length of 300mm, electric capacity 25Ah, a weight [ of 848g ], and a weight 
energy density of 106Whs [/kg ] is obtained. 

[0067] moreover, the thing produced in the example 1 as an example 3 of a comparison ~ the same -- spiral 
electrode layered product 13a which wound spirally inner-tube 11a made from stainless steel with 0.7mm [ in the 
outer diameter of 20mm and thickness ] and a die length of 300mm as the heart like the above-mentioned example 
1 was produced using the positive-electrode electrode 2, the negative-electrode electrode 3, a band-like fine 
' porosity polypropylene film, and band-like aluminium foil. 

[0068] The outermost periphery of this spiral electrode layered product 13a is made into the form where adjusted 
the die length of the uncoated portion of positive active material 4, considered as the positive-electrode charge 
collector 5, carried out ultrasonic welding of the aluminium foil with the thickness of 0.05mm, a width of face [ of 
190mm ], and a die length of 160mm to this positive-electrode charge collector 5, and the positive-electrode charge 
collector 5 was extended, and is carried out as [ wrap / in this aluminium foil / the outermost periphery of this spiral 
electrode layered product 13a ]. 

[0069] Next, it is caulking ** about the end side edge of this outer-tube if [ shown in the example 1 of drawing 5 ], 
and after adding bead processing to the end section with 0.3mm [ in the outer diameter of 50mm, and thickness ], 
and a die length of 310mm of outer-tube 12a made from aluminum, forming the bead processing section 16 
similarly and attaching gasket [ made from ring-like polypropylene ] 14, and obturation plate 15a made from ring- 
like stainless steel here 12a. Spiral electrode layered product 13a which wound above-mentioned inner- tube 11a 
around this outer-tube 12a as the heart is inserted so that the end face of this inner-tube 11a and the lateral surface 
of obturation plate 15a may suit exactly. 

[0070] In this case, the aluminium foil of the outermost periphery of this spiral electrode layered product 13a 
should carry out as [ contact / the inner skin of outer- tube 12a ], and should connect electrically. Next, extend inner- 
tube 1 la using a pipe expander (not shown), it is made to stick with the inner skin of obturation plate 15 a, and each 
end section side of this outer-tube 12a and inner-tube 1 la is obturated through this obturation plate 15a. 
[0071] Then, the same beat processing section 16 as **** is formed in the other end side of this outer-tube 12a, and 
then it is LiPF6 in the amount mixed solvent of isochore of propylene carbonate and diethyl carbonate. The 
electrolytic solution which dissolved at a rate of one mol/1. is added. 

[0072] Next, after inserting the gasket 14 made from the polypropylene of the shape of obturation plate 15a made 
from ring-like stainless steel, and a ring in the other end of this inner-tube 11a, Extend the other end of inner-tube 
1 la using a pipe expander like caulking and after that ****, the other end side edge of this outer-tube 12a is made 
to stick to the inner skin of this ring-like obturation plate 15a by pressure, and each other end of this outer-tube 12a 
and inner-tube 1 la is obturated through obturation plate 15a. 

[0073] By the above, a double pipe mold cylindrical rechargeable lithium-ion battery with the diameter of 50mm as 
an example 3 of a comparison, die length of 300mm, electric capacity 25 Ah, a weight [ of 790g ], and a weight 
energy density of 1 14 Whs [/kg ] is obtained. 

[0074] It saved five pieces each for each rechargeable lithium-ion battery of the above-mentioned example 1 and 
the examples 1, 2, and 3 of a comparison for ten days at 60-degree-C thermostat, the average evaporation of the 
electrolytic solution was measured from the weight difference before and behind preservation, and it considered as 
the scale of obturation dependability. This result is shown in Table 1 with the specification difference between an 
example 1 and each examples 1-3 of a comparison. 
[0075] 
[Table 1] 
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[0076] Obturation nature is maintained although weight energy density of the example [ of a comparison ] 2 using 
outer-tube 12a made from the aluminum of the aluminum thickness of the same reinforcement as the outer tube 12 
made from this stainless steel improved about 5% to the example 1 of a comparison to the example 1 of a 
comparison of the product [ outer tube / 12 ] made from stainless steel. 

[0077] Although weight energy density had attained 14% of increment to the example 1 of a comparison in the 
example 3 of a comparison which does not use the reinforcement ring 20 of an example 1, obturation reinforcement 
was insufficient, and since the reinforcement ring 20 was formed in the example 1 , while being able to maintain 
sufficient obturation nature, weight energy density improved 10% to the example 1 of a comparison. 
[0078] Moreover, in **** and the rechargeable lithium-ion battery which are shown in drawing 1 and drawing 5 , it 
makes it good to prepare the cleavage valve which cleaves when internal pressure turns into more than place 
constant pressure to one side or the both sides of the ring-like obturation plates 15 and 15a which prepared in the 
end section and the other end. 

[0079] The example of the ring-like obturation plate which has this cleavage valve is shown in drawing 7 and 
drawing 8 . As the ring-like obturation plate 21 which has this cleavage valve is shown in drawing 7 A and C When 
it piles up mutually, while it has four air holes 22a, 22b, 22c, and 22d which are mutually open for free passage, and 
the ring-like obturation plates 21a and 21b made from the aluminum of another side, It consists of the film member 
23 of the shape of this ring which reached on the other hand and was inserted among the ring-like obturation plates 
21a and 21b of another side. The film member 23 of the shape of this ring fixes among the ring-like obturation 
plates 21a and 21b of one of these, and another side so that these four air holes 22a, 22b, 22c, and 22d may be 
plugged up. 
[0080] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of this invention nonaqueous electrolyte rechargeable 
battery. 

[Drawing 2] It is the diagram with which explanation of the important section of the example of the manufacture 
approach of this invention nonaqueous electrolyte rechargeable battery is presented. 

[Drawing 3] It is the diagram with which explanation of the example of a rechargeable lithium-ion battery is 
presented. 

[Drawing 4] It is the diagram with which explanation of this invention is presented. 
[Drawing 5] It is the sectional view showing other examples of this invention. 

[Drawing 6] It is the sectional view showing the example of the important section of the example of drawing 5 . 
[Drawing 7 ] It is the diagram with which explanation of the example of the ring-like obturation plate which has a 
cleavage valve is presented. 

[Drawing 8] It is the plan of the ring-like obturation plate of the example of drawing 7 . 
[Description of Notations] 

11 11a Inner tube 

12 12a Outer tube 

13 13a Spiral electrode layered product 

14 Ring-like Gasket 

15 15a Ring-like obturation plate 

16 Bead Processing Section 

20 Reinforcement Ring 

21 Ring-like Obturation Plate Which Has Cleavage Valve 
22a, 22b, 22c, 22d Air hole 

23 Film Member 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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